Introduction. Gastrointestinal duplications are rare congenital anomalies, especially in the adult population which can occur along the entire gastrointestinal tract. The rarest among them are gastric duplications, making up 2-8% of all gastrointestinal duplications. Unusual embryonic malformations can be found even in the adult population and should always be considered in the differential diagnosis of thoraco-abdominal tumors. Unclear findings during preoperative diagnostic procedures are the reason for presenting the case. Case report. We present a 33 years old female, with tumorous lesion in the stomach wall, which had the endoscopic ultrasound features of gastrointestinal stromal tumor. During surgery, it was determined that the lesion was actually a cystic formation with gelatin content and histological examination confirmed the diagnosis of gastric duplication cyst. Conclusion. Preoperative diagnosis of gastric duplication cyst has always been a challenge for clinicians, since its morphological appearance may vary. That is the reason why these anomalies are often misdiagnosed as solid tumorous lesions by imaging methods and even by the most superior ones, and set up the surgery as a part of diagnostic algorithm.
Introduction
Gastrointestinal duplications are rare congenital anomalies, with an incidence of 1 in 4,500 births 1 , and are very rare in the adult population. They can be formed along the entire gastrointestinal tract, but the least common are gastric duplications, making up 2-8% of all gastrointestinal duplications 2 . The most common symptoms are epigastric pain or discomfort, vomiting, loss of weight, rarely bleeding. Due to the absence of symptoms, they are usually discovered incidentally during upper endoscopy and endoscopic ultrasound or other abdominal imaging methods, performed from other reasons 3, 4 . Diagnosis of these cystic duplicatures before surgery is complicated due to mimicry with other diseases. Differential diagnosis includes gastrointestinal stromal tumor (GIST), neuroendocrine tumor, pancreatic heterotopy, pancreatic pseudocyst and neurogenic tumor 4, 5 . There may be unusual complications such as recurrent pancreatitis or biliary fistula, chronic inflammation, formation of local peptic ulceration inside the cyst, obstruction, and rarely rupture/perforation or compression of the surrounding structures 2, 6 . Although extremely rare, malignant transformation of these lesions is also possible [4] [5] [6] . Accurate diagnosis is confirmed by surgery, followed by histopathological examination 7 . There are several methods of treating gastric duplication cysts, however enucleation with minimal disruption of normal anatomy, can be considered as the first choice procedure.
In the case under review here, the tumorous lesion of the gastric wall is presented, presurgically appeared as GIST, while during the surgery it appeared as cysitic formation. The diagnostic algorithm is also discussed, regarding preoperative misleading and unclear findings.
Case report
A thirty-three years old female patient turned to gastroenterohepathologist to determine the cause of pain below the right costal arch, nausea and vomiting. Previous medical history was unremarkable. Physical examination was normal, as well as laboratory analyzes. Abdominal ultrasound was normal as well. Serology, i.e. IgG antibodies for Helicobacter pylori with ELI-SA method were positive (13.1 U/L; negative for < 5.0). The eradication therapy lasted ten days, however there was no improvement at all. A year later, due to persistent complaints, esophagogastroduodenoscopy was performed and showed a protruding mass, 2 cm in size, localized in cardia, near gastroesophageal junction, with intact mucosa.
In diagnostic algorithm, a multislice computed tomography (MSCT) (16 slice) was performed, and clearly formed tumorous mass in gastric wall was found, circa 2 cm in size, with intact surrounding organs, but without possibility to differentiate if the mass was solid or cystic ( Figure 1 ).
Fig. 1 -Multislice computed tomography (MSCT) with
contrast showed unclear picture of tumorous lesion (red arrow) in gastric wall, near esophagogastric junction.
Endoscopic ultrasonography (EUS) with 7.5 and 12 MHz probe, showed hypoechogenic, homogeneous lesion 2.5  1.5 cm in diameter, which belonged to the fourth gastric wall layer, near the gastroesophageal junction (Figure 2 ).
Fig. 2 -Endoscopic ultrasonography shows hypoechogenic, homogenous lesion belonging to the fourth gastric wall layer near gastroesophageal junction.
Based on the EUS characteristics, GIST was suspected. During the open surgery, the protruding mass was removed entirely, and noted that it has a cystic formation, with a gelatinous whitish content inside. Histopathological examination of the resected gastric wall was covered by smooth mucosa with preserved folds. On the section, the specimen had a recognizable stratification, with cystic formation in the muscle layer, without communication with the surface of the stomach wall, nor with peritoneum. The cyst had a smooth internal surface and it was filled with dense, light brown liquid content. Histology: surface was covered by corpus type mucosa; within the muscle layer there was a cystic formation, covered by squamous epithelium with stratification, pseudostratified ciliary epithelium, and single row cylindrical epithelium (parts which were covered with singlerow cylindrical epithelium had the morphology of gastric type of mucosa). The cyst contained mucus, erythrocytes and macrophages. The wall of the cystic formation was made of mucosa, submucosa and muscle layer. In some parts lamina muscularis mucosae was incorporated into the muscle layer of the stomach wall ( Figure 3) .
The postoperative course of the patient was without complications.
Discussion
Preoperative diagnosis of gastric duplication cysts is always a challenge. Gastric duplication cysts are the rarest among gastrointestinal duplications, and among eldery usually asymptomatic.
In most of the cases, as it was in our report, the lesion is localized in the upper part of the stomach: in the level of the cardia, close to the cystic formation 20 mm in diameter junction, on the front or back wall of the fundus 7, 8 . Abdominal ultrasound, computed tomography and magnetic resonance imaging are useful diagnostic methods 4, 6, 7 . However, in presented case, the abdominal ultrasound did not show the existence of the cyst, since MSCT image was not useful for determination if the mass was solid or cystic. Literature data shows that MSCT may indicate the presence of solid instead of cystic lesions in the 43% to 70% of cases 8 . The explanation may be related to the different amount of highly concentrated proteins in the cystic content which may be appeared as solid tumor 9 . It is often difficult to distinguish gastric duplication cysts from other subepithelial changes in the gastric wall because the morphological appearance of the cysts varies. The finding depends on the density of its content. The cysts that contain solid, thick secretions are often misdiagnosed as a solid mass by imaging techniques. EUS is also superior to computed tomography in the differentiation of cystic and solid masses 8 . Both methods may be useful for determining the localisation, size and affecting the surrounding structures 10 . EUS is useful in determination intramural versus extramural gastric lesions 11 . However, the accuracy of EUS findings is greatly affected by intracystic content -cystic lesions with thick mucoid content most often are diagnosed as GIST, which is the most common subepithelial lesion 3, 8, 12 . This occasion happened in presented report. Based on the findings of EUS, the patient was surgically treated under the suspicion that tumorous lesion was GIST. Certainly, we must not forget that the GIST can be presented as cystic degeneration as well. Also, fine needle aspiration biopsy is not recommended in any suspicious case on GIST, because of the risk of peritoneal dissemination.
Communicating gastric duplications usually do not require intervention if both lumens (the cystone, and the gastric one) are connected, unlike non-communicating duplications that require surgical treatment 2 .
Our report states that the correct diagnosis was confirmed by surgical intervention, which has been emphasized in the literature as well 7 .
Gastric duplication cysts are often diagnosed during surgery in elderly patients, but histology still remains the most important method for determination of the tissue of origin of the duplication cyst. The essential characteristic of gastric duplication cysts is that the wall is surrounded by at least one layer of smooth muscle, covered by mucous membrane, which contains gastric epithelium in most cases 1 . Laparoscopic surgery was not an option for us, since the cyst was situated near vagal nerve and its branches whose injury would cause serious complication and urge to extend surgical procedure.
Every subjective patient's complains disappeared after surgical recovery. Control endoscopies performed once per year in next two years, as well as clinical appearance showed normal finding.
Conclusion
Despite the progress in diagnostic imaging methods, including endoscopic ultrasound, preoperative diagnosis of gastric duplication cysts in the adult population is still difficult and challenging due to their rarity in one hand, and the absence of specific findings on the other hand. Cystic lesion with dense mucoid content may be misdiagnosed as GIST. It is important to emphasize that unusual embryonic malformations can occur in the adult population and therefore must be considered in the differential diagnosis of thoraco-abdominal tumorous lesions.
